Abstract:
INTRODUCTION
Hippocrates theorised a connection between diet and health outcomes over 2400 years ago [1] . The full extent of this association has been investigated in depth as industrialisation, globalisation and technological development have altered the been attributed to a lifestyle of adequate sunshine, physical activity and a diet which is high in locally produced fruits, vegetables, olive oil and grains.
The specific foods which are part of a Mediterranean style diet vary between countries surrounding the Mediterranean Sea, owing to the differences in food availability, climate and culture. In general, such a dietary pattern is high in olive oil, fruit and vegetables, pulses and legumes, oily fish and seafood, whole-grains, poultry, and low in red meat, dairy products and processed foods.
A number of systematic reviews and meta-analyses have been published on the physical and mental health benefits of following a Mediterranean style diet [3 -5] . Adherence to a Mediterranean style diet has been shown to reduce blood pressure, inflammatory markers and oxidative stress [6, 7] . In addition, high adherence to a Mediterranean style diet has been associated with decreased mortality rates, reduced risk of cardiovascular disease, reduced incidence of Parkinson's and Alzheimer's diseases and reduction in markers of oxidative stress [8 -10] . These findings are primarily the result of epidemiological studies which have utilised variants of a Mediterranean diet adherence score as well as food frequency questionnaires. A Mediterranean diet adherence score can be calculated by analysing the intake of each of the main Mediterranean food groups, using a 9-point or 14-point system. A higher score represents higher adherence to a Mediterranean style diet [11] .
The link between cancer progression and Mediterranean dietary patterns is a developing area of research, and there is favourable evidence suggesting that biochemical components of foods in a Mediterranean diet, such as omega 3 fatty acids from fish, and lycopene from tomatoes, can contribute to a reduction in markers associated with cancer risk [12] .
In New Zealand (NZ) prostate cancer affects approximately 3000 men annually, with a 20% mortality rate [13, 14] . Risk of prostate cancer, to some extent, is modified by lifestyle. For this reason, we previously carried out a Mediterranean style dietary intervention in New Zealand men [15] . An association was identified between omega 3 polyunsaturated fatty acids and decreased DNA damage when a Mediterranean style dietary pattern was followed. It is relatively easy to design a dietary intervention; however, difficulties were experienced in following certain aspects of the diet. These data have prompted us to determine the current dietary patterns in men in NZ by carrying out a Dietary Adherence and identification of Barriers to change (DAB) Study.
METHODS
A questionnaire was administered to men residing in NZ between July and December 2017. The questionnaire was used to identify eating habits and perceived barriers to consuming a healthy diet.
Study Participants
To determine the number of questionnaire responses required, data was drawn from the NZ census [16] . The desired sample size of 385 was estimated using a 95% confidence interval and a margin of error of 5%, with a total NZ male population of 1,323,960 within the required age range. The authors distributed the questionnaires across the country via hardcopy and via an online Google form version. The online form did not allow for the submission of forms with missing data. Distribution took place via Facebook, estate agencies, Dunedin City Council, tertiary education institutions (in Auckland and Dunedin), the fire service and via word of mouth. A total of 296 responses were received and one response was excluded due to ineligible age. Inclusion criteria were as follows: male; aged between 25-80 years; residing in NZ.
The Questionnaire
The questionnaire was designed in three parts: parts one and two were used to investigate the current level of adherence to a Mediterranean style diet in NZ men in relation to demographics, and part three was used to identify barriers to change.
Scoring System
This questionnaire was used to measure the overall adherence to a Mediterranean style dietary eating pattern, as well as the consumption of individual food groups. A point was awarded if the consumption of the specific food group was above or below a cut-off value (Supplementary Table 1 ). The cut-off values were obtained from the questionnaires developed by Martinez-Gonzalez et al. [17] and further adapted by Schroder et al. [18] . These cut-off values were determined by a dose-response curve of food consumption in relation to cardiovascular disease risk [19] .
An overall score out of 14 was calculated to determine the adherence to a Mediterranean style diet; higher adherence was linked with a higher number. Low, intermediate and high adherence scores were classified as 0-5, 6-9 and 11-14, respectively.
Demographic Information
Part two of the questionnaire consisted of six questions on age, ethnicity (in line with the NZ census classifications), income, education, smoking status and medical history of the participant.
Behavioural Influences and Perceived Barriers to Healthy Eating
Part three of the questionnaire was used to investigate the barriers to healthy eating and attitude towards current food choices. The purpose of this section was to gain insight into motivation behind specific eating habits and male attitudes towards implementing a healthier diet.
The first question; "Please select three of the following factors you believe are MAJOR barriers towards consuming a diet which is considered healthy", refers to a list of 21 possible perceived barriers to healthy eating. The list of perceived barriers to healthy eating was developed by a multi-disciplinary team as a result of a questionnaire-based study carried out in Spain [20] .
The second question; "How important is healthy eating to you? And Why?" involved a selection of 1 (not important) to 6 (very important) on a Likert scale. This was followed by an open question where the participant was asked to explain the reasoning behind their response to the previously closed question.
The final question: "What influences your current food choices?" allowed participants to present issues not previously captured by the closed questions.
Statistical Analysis
Correlations were conducted between the dependent variable of adherence and the independent variables age, income, each medical condition and opinion of importance of healthy eating. An Analysis of Variance (ANOVA) was used to determine relationships between the dependent variable of adherence and the independent variables ethnicity, education and smoking. Age was considered a covariate throughout the analyses. Part three was analysed descriptively. Each participant's response was categorised within each question and a natural point of inflection was found by qualitative assessment of diminishing returns. Categories with scores above this point were considered 'significant' factors and vice versa. The Likert Scale was also analysed descriptively by grouping the participants into three different motivation levels.
RESULTS
Eligible questionnaires were received from 295 eligible men, with a mean age of 47.7 years. The response rate could not be determined due to the nature of data collection. For example, it was not known how many potential participants read the advert on Facebook. In addition, a number of surveys were sent to a single person to distribute among their company or community. Whether they passed the information on was not known as responses were anonymous. Similarly, emails were sent out via a group email, but it is not known if the emails were read, or who they were read by. Participant characteristics are summarised in Table 1 . 9.1% of the study participants had a high level of adherence to a Mediterranean style diet, 66.1% had intermediate adherence and 24.7% had low adherence.
There is a statistically significant relationship between smoking status and adherence to a Mediterranean style diet with age as a covariate, p= 0.003 ( Table 2) . Current smokers have lower adherence than past smokers than non-smokers. Age and opinion of importance of healthy eating were also both strongly correlated with adherence to a Mediterranean style diet ( Table 3 ). The older the participant, the more adherent they were to the Mediterranean style diet and the more important the participant considered healthy eating, the higher their adherence. Participants identified the most important 'major' barrier to consuming a diet which is considered healthy, to be a busy lifestyle (Fig. 1) . This selection was followed by the price of healthy foods, willpower, feeling that their diet is already healthy, irregular work hours and not wanting to change their eating habits. It is important to note that 43.6% of people who indicated that they did not want to change their eating habits also felt that their diet was already healthy.
From Fig. (2) it can be seen that the most common influencers of food choices appear to be other people (wife, family, Nutritionist). This choice is followed in popularity by how the food tasted or their personal preference for certain foods, price, convenience of access and preparation, variety and availability of food options, health reasons, food and nutrient groups (represented by the food of choice) and time available to prepare and consume food.
DISCUSSION
A modified Prevention with Mediterranean Diet (PREDI-MED (Prevención con Dieta Mediterráne) questionnaire [11] was used to determine current adherence of New Zealand men to a Mediterranean style diet and descriptively identified barriers to change. Table 1 shows the characteristics of the sample, indicating that key demographic populations were represented. The mean age of the men sampled was 47 years and 8 months, with a broad age range of 25 to 78 years.
The majority of participants had intermediate adherence to a Mediterranean style diet (Fig. 1) , which supports existing literature [21, 22] . One possible explanation for the low adherence of New Zealand men (90.8% of the study participants were scored as low or intermediate adherence) to a Mediterranean diet could be due to recommendations from the Ministry of Health (MoH) that differ from the traditional Mediterranean diet. For example in the 'Eating and Activity Guidelines Statements for New Zealand Adults', produced by the MoH, consumption of red meat up to 500g is recommended [23] . This is consistent with WHO recommendations [24] , and (Table ) contd..... Fig. (1) . A bar chart showing major barriers to change plotted against the cumulative barriers to change score. The cumulative score was based on the order in which participants prioritised the list of barriers to change, such that factor 1 contributed 3 points, factor 2, 2 points and factor 3, contributed 1 point. The red line represents the inflection point.
these recommendations are partially due to the high levels of iron deficiency in New Zealand [25] that might not exist in Mediterranean countries. Red meat has one of the richest sources of bioavailable iron in the diet and the MoH has used it to combat anaemia. This recommendation deviates from the Mediterranean style diet, where less than 150g is recommended per week by some researchers [11, 26] . For many New Zealand men an intake of up to 500g a week of red meat reflects a decrease in consumption, it is substantially more than is recommended as part of a Mediterranean style diet.
With respect to tobacco use, we found that current smokers had lower adherence than past smokers who had lower adherence when compared to non-smokers ( Table 2) . This is an unsurprising result supported by existing literature [27] . It has long been proven that current smokers tend to have other detrimental health habits compared to non-smokers [28, 29] . In addition, evidence supports the trend we found that past smokers have lower adherence than non-smokers but greater adherence than current smokers to a Mediterranean style diet [30, 31] .
Age was also found to be associated with adherence. The older the participant, the more adherent they were to a Mediterranean style diet ( Table 1) . Our finding supports previous evidence of higher adherence to a Mediterranean style diet with increasing age [27, 32] . This 'nutrition transition' is discussed by Grosso et al., (2013) and they attribute the changing dietary patterns across the life cycle to changing modern lifestyles, which includes scarce vocational physical activity coupled with improved socioeconomic conditions, leading to an increase in availability of commercial foods [32] . In addition, there may be increasing awareness with increasing age, of the role diet may play in the incidence of noncommunicable diseases, and our increasing vulnerability to these diseases as we age. Fig. (2) . A bar chart displaying influences on food choices against the number of participants who described the influence.
Graph of major barriers to change
In addition, the more important the participant considers healthy eating, the higher their adherence ( Table 3) . This highlights the importance of education and awareness involved in cultivating a healthy diet. A review of the literature performed by Maderuelo-Fernandez et al., (2015) [33] supports this notion. They found that nutritional counselling achieves moderate improvement in dietary habits. However, more research is needed to determine the long-term effect of counselling, including whether or not the changes are maintained and the measured benefit to health outcomes (or otherwise).
Although we found no significant difference in adherence between different education levels (Table 2), our trend of higher education level correlating with higher adherence is supported by existing evidence [21, 27, 32, 34] . Further studies are needed to determine whether this association is due to increased income as a result of higher education and thus greater availability of more costly healthy foods. Grosso et al., (2013) offer another explanation, asserting that the association is due to greater nutritional knowledge by individuals who are more highly educated, which results in greater adherence to the Mediterranean style diet [32] . Certainly, there was a bias towards the receipt of questionnaires from men who had received tertiary education in our study. Although this doesn't invalidate the results, it is a limitation of the study and leads one to question the applicability of the results to the broader NZ population. Had we received a more representative sample of responses, perhaps the mean adherence score would have been lower.
In terms of barriers to consuming a diet which is considered healthy, we identified the main reasons from this study to be a busy lifestyle, price of healthy foods, willpower, feeling 
What influences your current food choices?
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Influences that the diet is already healthy, irregular work hours and not wanting to change eating habits (Fig. 1) Mediterranean style dietary adherence with barriers to change, also considered other health behaviours, and found that a busy lifestyle was more likely to be a barrier for younger people (average age of 57 years) than older people, and that adherence was associated with age. Our findings were similar and unsurprising given that this age group is usually in full-time employment. In contrast to our own study design, Moore et al. [36] interviewed focus groups (average age of 64 stage of the trans-theoretical model for change [38] . However if the participant believes their diet is unhealthy and still does not want to change, this means they are in the 'pre-contempation' stage [38] , which puts them behind their counterparts who chose answers such as "busy lifestyle" or "price of healthy foods" ('contemplation' stage) in terms of readiness for dietary change. In fact, we found that 43.6% of people who did not want to change their eating habits also considered their diets to be already healthy. This has useful implications for future dietary interventions, which can be tailored to each individual stage.
The most common influencers of food choices as determined from our study, appear to be other people (wife, family, Nutritionist), taste preferences, price, convenience of access and preparation, variety and availability of food options, health reasons, the food and nutrient groups making up their meal and time available to consume food Fig. (1) . The two most commonly selected influences of food choices may be explai-ned by New Zealand's multicultural society ( Table 1) . It is common knowledge that there are numerous cultural differences in how food is prepared and by whom. In many cultures, women will traditionally be the ones to prepare food and immigrant families may have a taste preference for their own cultural foods which vary from a Mediterranean style diet.
Additionally, a culinary 'acculturation' may exist in New
Zealand, leading to a number of health outcomes, including unhealthy weight gain when the New Zealand dietary habits promote more unhealthy habits than the heritage culture [39] .
This acculturation effect could be an interesting research point for a future study.
However, a point to consider is the wording of the questions. The wording of the question on influences asks "What influences…", and this use of "what" may have led the respondent to respond with something rather than someone. In addition to this limitation, we were only able to recruit 77% of the required sample number.
CONCLUSION
We conclude that a large proportion of the study partici- 
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APPENDIX
Dietary Questionnaire
Thank-you for agreeing to take part and complete this short questionnaire.
This is completely anonymous and the results will be used to gain an insight into the current adherence of men in New Zealand to a Mediterranean style diet.
Part one of the questionnaire includes 14 questions. 11 of these will involve estimating your average intake of food groups on a daily or weekly basis and the remaining 3 questions will involve selecting either YES or NO or VEGETARIAN For part one, images have been included in the questionnaire to give you an idea of what a serving size looks like for that particular food.
Part two of the questionnaire involves 7 questions relating to demographics and will enable us to identify trends in different populations.
Part three of this questionnaire contains 3 questions which relate to your thoughts about healthy eating and current eating habits.
Part One
The following five questions will ask you about your average intake of food groups on a DAILY basis.
The following three questions will ask you about your current food habits, please select YES or NO or VEGETARIAN 
